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, $x$ $f$ ( )
:




$y(t, f)=g(x(t, f))$ (2)
$g(x)=\{\begin{array}{l}x^{k}ifx>00ifa\cdot\leq 0\end{array}$ (3)
31:
$k$ . $k$ , $g$
.
, 1 $\delta$ $r$ $N-1$
:








$g$ 1 . , 1







(5) . $f_{i}$ $f_{2}$
2 $y_{1}=(y_{0}(f_{i}), \ldots, y_{N}(f_{i}))$
$y_{2}=(y_{0}(f_{2}), \ldots, y_{N}(f_{2}))$ . $y_{1}$ $y_{2}$
$\cos\theta=\frac{y_{1}\cdot y_{2}}{|y_{1}||y_{2}|}$ (6)
. 2 $f_{1}$ 2, 4 8 , $f_{2}$ 2 16 $\cos\theta$
. $k=2,$ $N=200,$ $\delta=1/50$ $r=0.99$ .







, $y$ SOFM , $y$ $m_{c}$
$c$ .
$c= \arg\min_{j}\Vert y-m_{j}\Vert$ (7)
5$z_{j}$ :
$z_{c}$ $=$ $1$
$z_{j}$ $=$ $0$ for $j\neq c$ (8)
SOFM , :
$m_{j}(T+1)$ $=$ $m_{j}(T)+\alpha(T)(y(T)-m_{j}(T))$ ,
for $j\in N_{c}$
$m_{j}(T+1)$ $=$ $m_{j}(T)$ , otherwise
$T$ SOFM 1 . $\alpha(T)$






$\bullet$ : 1 2 16
144 .
$\bullet$ : 9 22
.
$\bullet$ SOFM: $20\cross 20$ 400 .
$N_{c}$ .
5000 , $\alpha(T)$ $0$ $02(5000-T)/5000$
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63: 1. 2 16
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$\bullet$ 2 3 .
$\bullet$ $[1, 8]$ .
$\bullet$ [2/3, 1] .
$\bullet$ 2 3 [1, 1/2] [1, 1/3]
.
$\bullet$ $[0,2_{7i^{-}}]$ .
$0$ 0.7 1000 ,
. 2000 , $\alpha(T)$ $0.2(2000-T)/2000$
.
, 1 $1\sim 8$ .
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ABSTRACT
A Neural Network Model of Tonality based on
the Temporal Theory of Auditory Sensation
Hajime KITA
Dept. of Electrical Engineering, Kyoto University
Yoshida-Honmachi, Sakyo, Kyoto 606-01, JAPAN
The human being is equipped with two sorts of auditory sensation regarding the frequency
of sound. The one is a sensation changing monotonically according to increase in the frequency
of a tone. The other is a sensation having octave affinity. Ohgushi called the forlner one (tone
height’ and the latter ‘tonality’. In the cochlea, the sound is decomposed into its frequency
components. At the same time, auditory nerves can follow the temporal change of the wave of
sound up to about 5 $kHz$ . Several psychoacoustic and physiological findings suggest existence
of a close relationship between the sensation of tonality and such a temporal representation of
sound in the auditory system.
In the present paper, the authors propose a neural network model which is to explain a
possible mechanism of the sensation of tonality. The proposed model consists of three parts,
i.e., a nonlinear transformation of the sound, conversion of the temporal signal into the spatial
one by a delay line, and Kohonen’s self-organizing feature map (SOFM). Simulation results
show formation of tonotopic map having octave periodicity in the SOFM.
